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(54) Atrial defibrillation system having a portable communication device 



(57) An atrial defibrillation system (10) includes an 
implantable atrial defibrillator (30) including an atrial fi- 
brillation detector (70) and an atrial cardioverter (76). 
and an external communication device (110) dimen- 
sioned to be hand-held and including an RF transmitter 
(1 30) for transmitting a command signal to the implanted 
defibrillator. The implantabe defibrillator includes a re- 
ceiver (102) for receiving the command signal, an acti- 
vator (64) responsive to receipt of the command signal 
for activating the atrial fibrillation detector and the atrial 
cardioverter if the atrial fibrillation detector detects atrial 
fibrillation, and an RF transmitter (106) for transmitting 
an acknowledgment signal to the external communica- 
tion device responsive to the receiver receiving the com- 
mand signal. The external communication device fur- 
ther includes a receiver (1 28) for receiving the acknowl- 
edgment signal and an indicator (112) for providing a 
perceptible indication responsive to receipt of the ac- 
knowledgment signal. 
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Description 

BACKGROUND OF THE INVENTION 

The present invention generally relates to a defibril- 
lator system tncl jdnq an air lal ccf»brillatcr lor applying 
cardovcrtinq electrical energy to trc atria o? a human 
hcnrl m need of carcoversor Tnc orescnl invention is 
more particularly directed to such a system having a 
portable communication device c ipnbic ol comnrunicat- 
inq w«tn :he implant^Dlc atr al defibrillator to initiate atrial 
tibnltaticn tncrapy or to so eel different therapy modali- 
ties 

Atrial fibrillation is probably the most common car- 
die -irrhythmia Although it is not usu-ilry a tie threat- 
ening arrbythmia it is aSSOCinted *ntn strokes thOugM 
tobe caused ty blood Clots Icmng n ,<rc^s cl stagnant 
blOOd flow as n rosurt Of prolonged Htrw*) fibrillation In 
add-on patients afflicted witr atrial librtlia'»on qcne'rtl^ 
eupc'iencc palpitations ol trie heart a'»<J r?\a> even e* 
pt'iwK. u Jt//mubb <_r even lo^i> ol iwixMi^ic^ 

Atria? tibniaton occurs sjddenfy -trvj f*v**v, trr>e*> 
can enly dc CO' reeled by a discharge ol e>e;t«*.:^? c*w»*r»* 
to the heart tmclartabtc atr-al dctibnll.it otj »x.*c t*; 
come it 'C.ility to provide relief to patent:. v^rtc«#vg t^crr 
occu'foncoc Of atrial fibrillation 

Fo» cx-»mpio implantable atrial ccit"^*! 
lead systems jvbich exhibit complete nuiorrw* <-**-«.« 
boo fully rtosrritxxl m U S ^atoni S *• >. - ; 
issued February 1 1QQ4 tor "Improvcc Au^ {_» ?« 
tor and Method* U S Patent No 5 3S0 4.-4 *s^«>j 
September 27 1<*94 tor "Lead Syscm to* u»v* .-r* . 
Atria! Dotitnllalor and Method" and U S * aienf V. 
5 207 219 issued May 4 1993 lor "Atrial C>f «/♦ *W«?c* 
and Method Icr Providing Interval Timing P»*r? u C -*•»;> 
overs»on" all of which patents are assigned i . a*, 
signce of tr c present indention and ncorp>aioc m?*ts 
by rclerencc Each ol these patents drsc arvj 
cUirrs an mplantafcle atrial defibrillator wheer r-ttw*: 
tibniiaticn is automatically detected and **»on '*>ch>x: 
cardoverimg electrical energy is applied :c ?*h* at*n to 
terminate tne atrial fibrillation coisodc and re? tr^o 
heart to nomai s nus rhythm 

As witr any impan:abie devCC it wou*d t* 
bio to be able lo orovido the patient witn vcm: mjan-^i 
control tor the implanted device For example rnc^m> 
able oacemakers known in ihe an may be toa»> 3uar 
tivated by placing a nw-rcjnol over U v rnplam 
magnetic field of trie magnet caubeba leec b*«t.r . * fM«> 
the implanted device to remain either oocn or ck»o J as 
long as the magnet is held there Othc magnet mcOc5 
are known for checking the power levels cf ihc *mpfc»m 
cd device battery for example 

Whilo magnols have proven etfoctivo ir ir*j t asr 
they are not convenient to use. First of all sucnrr^:**>u 
are heavy and in most uses rather large nvik»v; jr.on 
difficult to carry in a pockel or purse Also hcran*.. 
magnets produce a magnetic field, they can er^so o»r 



tation or other type of audio tape to which they may 
, come into close proximity with in a purse or pocket. Un- 
der such conditions, they can also erase the magnetic 
strips on credit and bank cards. They would further 

s erase floppy disks for computers. 

Providing some manual control over an implanted 
atrial defibrillator is described in U.S. Patent No. 
5,490,662. There, a magnet is described for generating 
external commands which cause the defibrillator to en- 

10 ter a therapy seguence. A magnet is certainly effective 
for such use. However, in addition to the drawbacks pre- 
viously mentioned, magnets do not provide any means 
for feedback to inform the patient that the implanted de- 
vice is acting upon the external command. An acknowl- 

is edgment of receipt of a command and the fact that the 
implant is implementing the command would be impor- 
tant feedback to patients. This is especially true if the 
patient is attempting to have the implanted device initi- 
ate much needed therapy. 

CO 

SUMMARY OF THE INVENTION 

The invention provides an atrial defibrillation sys- 
tem including an implanted atrial defibrillator including 
ihoMpy intervention means for detecting and cardiovert- 
r>3 ,itr lal fibrillation, and an external communication de- 
v*:c dimensioned to be hand-held and including an RF 
!r,-*nsmrtter for transmitting a command signal to the im- 
pcmtable defibrillator. The implantable defibrillator in- 

-v eludes a receiver for receiving the command signal, a 
stage for performing a task responsive to receipt of the 
command signal and an RF transmitter for transmitting 
an acknowledgment signal to the external communica- 
tion device responsive to the receiver receiving the com- 

3? mand signal. The external communication device fur- 
ther includes a receiver for receiving the acknowledg- 
ment signal and an indicator for providing a perceptible 
indication responsive to receipt of the acknowledgment 
signal 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a block diagram of an atrial defibrillation 
system embodying the present invention. 

Figure 2 is a block diagram of a portable communi- 
c i?<m device which may be used in practicing the 
present invention. 

DETAILED DESCRIPTION OF THE PREFERRED 
so EMBODIMENT 

Referring now to Figure 1 , it illustrates an atrial de- 
fibrillation system 10 embodying the present invention 
including an implantable atrial defibrillator 30 shown in 
association with a schematically illustrated human heart 
m need of atrial fibrillation monitoring and potential car- 
dioversion and a portable, hand-holdable external com- 
munication device 110. The portions of the heart illus- 
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trated in Figure 1 are the right ventricle 12, the left ven- 
tricle 14, the right atrium 16, the left atrium 18, the su- 
perior vena cava 20, the coronary sinus channel 21 
which, as used herein, denotes the coronary sinus 22 
and the great cardiac vein 23. the coronary sinus ostium 
or opening 24, the left ventricular free wall 26 and the 
inferior vena cava 27. 

The atrial defibrillator 30 generally includes an en- 
closure 32 for hermetically sealing the internal circuit el- 
ements of the atrial defibrillator to be described herein- 
after, an endocardial firs! load 34 and an intravascular 
second lead 36. The enclosure 22 and first and second 
leads 34 and 36 are arrangcc to be implanted beneath 
the skin of a patient so as to render the atrial defibrillator 
30 fully implantable. 

The endocardial tirst lead 3-: prclerably comprises 
a endocardial bi-polar lead havmq e ectrodes 38 and 40 
arranged for establishing ciec real contact with the right 
ventricle 12 of the heart The electrodes 38 and 40 per- 
mit bi-polar sensing ol vunimuiai nervations m the right 
ventiicle As illustrated tr »*_• t>*j 34 pi u1 or ably fed 
through the superior vcvi ro mto tno oqht atrium 
16 and then into the ngnt ventricle T *s illustrated. 

The second lead 36 oe^M '.ti > ndudes a lust or tip 
electrode 44 and a second c* p» ca^ii electrode 46 As 
illustrated, the second *o.«o »v *k »'t:»o anc arranged 
to bo passed down the sujx>* vcoi c^v* 20 ntc the 
right alnum 16 into the ccw^ s*nu* ovttu-n 24 and 
advanced mto the corr#v.f> <*uf» t <* rrvtnrwM ?i of Ihe 
heart near the left sice iher -vsi s* :•= t?\M ir>e :v tip elec- 
trode 44 is within the coronan, vmj> cianneJ 2* cither 
within the coronary smu^ ♦accent me icfl vent-icle 
14 and beneath the let *\t*^rr. r- o* mo&t preferably 
within the great cardiac vcr23 ,*Oi.*. en* tne left vont'icle 
14 and beneath the let! n ?km^ tr The electrodes 44 
and 46 are spaced apart i ucr t*w *tv:?n tne last elec- 
trode 44 is positioned as dcs.; fitted above the second 
electrode 46 is in the right .iinum 16 

The first eleclrode 44 toociher *rth the so ;ond elec- 
trode 46 provide bl-DOUr s?nsmq ot hcarl rKtfvit/ ir the 
atria 16 and 19 The first elect rode 44 the second 
electrode 46 further provide to* *he delivery ot detibri;- 
laiing or cardiovcrting cicctnoil energy to the ntna 

Within the enclosure tne atrni cctiDniiatcr JO in- 
cludes a first sense amplifier to an H wave detector be 
and a second sense arrphticr 54 The trst sense ampli- 
fier 50 and the R wave detector 52 together with elec- 
trodes 38 and 40 of lend 34 Mribc venliiculai activa- 
tions of the light ventiicle '2 Trio secend sense ampli- 
fier 54, together with the tirst electrode 44 and second 
electrode 46 of the second lead 36 detect atrial activity 
of the heart. 

The output ol the first sense amplifier 50 is coupled 
to the R wave detector 52 Tho R wave detector 52 is of 
the type well known in the art which provides an output 
pulse upon the occurrence of an R wave being sensed 
during a cardiac cycle of the heart The output of the 
second sense amplifier 54 is coupled lo an analog-to- 



digital converter 56 which converts the analog signal 
representative of the atrial activity of the heart being de- 
tected to digital samples for further processing in a man- 
ner to be described hereinafter. 
5 The enclosure 32 of the atrial defibrillator 30 further 
includes a microprocessor 58. The microprocessor 58 
is preferably implemented in a manner as described in 
U.S. Patent No. 5,490,862, issued February 12, 1996 
and which is incorporated herein by reference. The im- 
io plementation of the microprocessor 58 in accordance 
with this embodiment of the present invention results in 
a plurality of functional stages. The stages include a se- 
quence initiating stage 60 : a timer 62, an activation con- 
trol stage 64, a mode select stage 66, an acknowledg- 
es ment stage 67, an atrial fibrillation detector 70, and a 
charge and delivery control stage 72. 

The microprocessor 58 is arranged to operate in 
conjunction with a memory (not shown) which may be 
coupled to the microprocessor 58 by a multiple-bit ad- 
20 dress bus (not shown) and a bi-directional multiple-bit 
data bus (not shown). This permits the microprocessor 
58 to address desired memory locations within the 
memory for executing write or read operations. During 
a write operation, the microprocessor stores data and 
25 operating parameters (such as a selected modality) in 
the memory at the addresses defined by multiple-bit ad- 
dresses conveyed over the address bus and conveys 
the data to the memory over the multiple-bit data bus. 
During a read operation, the microprocessor 58 obtains 
30 data from the memory at the storage locations identified 
by the multiple-bit addresses provided over the address 
bus and receives the data from the memory over the bi- 
directional data bus. 

For entering operating parameters into the micro- 
ns processor 58, such as mode selection, the microproc- 
essor 53 receives programmable operating parameters, 
such as mode commands, from an external controller 
100 which is external to the skin of the patient. The ex- 
ternal controller 1 00 is arranged to communicate with a 
^o receiver/ transmitter 102 which is coupled to the micro- 
processor 58 over a bi-directional bus 104. The receiver/ 
transmitter 102 may be of the type well known in the art 
for conveying various information which it obtains from 
the microprocessor 58 to the external controller 100 or 
-*s for receiving programming parameters, such as mode 
commands, from the external controller 100 which the 
receiver/transmitter 1 02 then conveys to the microproc- 
essor 58 for storage in the aforementioned external 
memory within enclosure 32. 
so The receiver/transmitter 1 02 includes a transmitting 
coil 1 06 so that the receiverAransmitter 1 02 and coil 1 06 
form a communication means. Such communication 
means arc well known in the art and may be utilized as 
noted above for receiving commands from external to 
ss the implantable enclosure 32 and for transmitting data 
to the external controller 100 from the implanted enclo- 
sure 32. One preferred communication system is dis- 
closed, for example, in U.S. Patent No. 5,342,408, 
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which is incorporated herein by reference. 

The receiver/transmitter 102 may also communi- 
cate with the portable communication device 110. How- 
ever, the parameters which may be provided by the de- 
vice 1 1 0 are preferably vastly limited as compared to the 
parameters which may be derived from the external pro- 
grammer. To that end, the parameters which may be 
communicated from the device 110 are preferably sim- 
ple mode select commands and a therapy sequence 
control command to initiate therapy. The mode select 
commands preferably set the defibrillator into one of a 
number of modalities wherein each modality is deter- 
mined and controlled by parameters which can only be 
selected by a physician operating the external program- 
mer 100. 

In accordance with the present invention, the ac- 
knowledgment stage 67 formats an acknowledgment 
when the defibrillator 30 receives a command from the 
device 110. The acknowledgment is transmitted by the 
transmitter/receiver 1 02 to cause an indicator, such as 
a light emitting diode 1 1 2 (LED) to provide a readily per- 
ceptible indication that the command was received. This 
provides positive feed-back for the patient which has not 
been possible with prior art magnets. Hence, the patient 
will positively know if the command was received and is 
being acted upon by the implanted device 30. 

The atrial defibrillator 30 further includes an inter- 
vention sequencer 68 which performs an intervention 
sequence task, including atrial fibrillation detection and 
cardioversion of the atria (if necessary) . To that end : the 
intervention sequencer includes the previously men- 
tioned atrial fibrillation detector 70 and charge and de- 
livery control 72, and a charger and storage capacitor 
circuit 74 and a discharge circuit 76. 

Each intervention sequence is begun by the se- 
quence initiating stage 60 receiving a sequence com- 
mand. The sequence command may be generated by 
either a magnet generating a magnetic field to tempo- 
rarily closed reed switch 63 or by the communication de- 
vice generating an RF signal to be received by receiver/ 
transmitter 102 in accordance with this preferred em- 
bodiment. When the intervention sequencer 68 is not 
performing an intervention sequence, it is held in a de- 
activated or inactive state by the activation control stage 
64. When an intervention sequence is to be performed, 
the sequence initiating stage 60 overrides the activation 
control stage 64 to cause the intervention sequencer to 
perform an intervention sequence. 

Each intervention sequence preferably begins with 
the sequence initiating stage 60 causing the atrial fibril- 
lation detector 70 to determine if the atria are in need of 
cardioversion. This analysis is preferably performed on 
data obtained from sense amplifier 54 and analog-to- 
digital converter 56, which is prestored in the aforemen- 
tioned memory (not shown) external to the microproc- 
essor 58, but contained within the implantable enclosure 
32. The atrial fibrillation detector 70 may alternatively be 
of the type which performs real time analysis of the data 



provided by the analog-to-digital converter 56. 

If the atria are in fibrillation, and hence in need of 
cardioversion, the charger and storage capacitor circuit 
74 under control of the charge and delivery stage 72 
5 charges its storage capacitor to a predetermined volt- 
age level for cardioverting the atria of the patient's heart. 
When the capacitor of circuit 74 is charged, the charge 
and delivery control stage 72 then causes the discharge 
circuit 76 to discharge the storage capacitor within cir- 
10 cuit 74 for a predetermined time to provide a controlled 
discharge of cardioverting electrical energy to the atria 
of the heart. To that end, the discharge circuit 76 is cou- 
pled to the first electrode 44 and the second electrode 
46 of the second lead 36 for applying the cardioverting 
is or defibrillating electrical energy to the atria. The dis- 
charge is preferably initiated in timed relation to an R 
wave detected by sense amplifier 50 and R wave detec- 
tor 52. Interval timing prior to energy delivery is also pref- 
erably performed as taught in U.S. Patent No. 
20 5,207,219. 

Lastly, the defibrillator 30 includes a depletable 
power source 78, such as a lithium battery. The battery 
78, of course, provides power to the electrical compo- 
nents of the atrial defibrillator 30. 
2S The overall operation of the atrial defibrillator 30 is 
preferably carried out as described in U.S. Patent No. 
5,490,862 : incorporated herein by reference. As de- 
scribed in that patent, the atrial defibrillator 30 is first 
placed into one of a plurality of different modes of oper- 
30 ation. The selectable modalities include an automatic 
mode, a patient activated mode, and a combined auto- 
matic and patient activated mode. To that end, at rela- 
tively short, predetermined time intervals, the RF trans- 
mitter/receiver 1 02 is activated to determine if either the 
35 external controller 100 or the communication device 110 
is attempting to communicate with the implanted defi- 
brillator 30. If a program mode control signal is being 
received, the mode select stage 66 will cause the ac- 
knowledge stage 67 to format and transmit an acknowl- 
40 edgment, decode the mode command and set the defi- 
brillator 30 into the selected mode of operation. 

The mode select stage 66 first determines if the re- 
ceived program mode command corresponds to the au- 
tomatic mode. If it does, it then sets the microprocessor 
45 58 in the automatic mode for obtaining those programs 
instructions from the external memory which corre- 
spond to the automatic mode of operation. If it is deter- 
mined that the received program mode command does 
not correspond to the automatic mode, the mode select 
so stage 66 then determines if the received program mode 
command corresponds to the patient activated mode. If 
it does, the mode select stage 66 then sets the micro- 
processor into the patient activated mode for obtaining 
those operating instructions from the external memory 
ss which correspond to the patient activated mode. If the 
mode select stage 66 determines that the received pro- 
gram mode command does not correspond to the pa- 
tient activated mode, it then sets the microprocessor into 
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the combined automatic and patient activated mode. 
This will cause the microprocessor to obtain those op- 
erating instructions from the external memory which cor- 
respond to the combined automatic and patient activat- 
ed mode. 

If the atrial defibrillator 30 is set into the automatic 
mode by the mode select stage 66, the atrial defibrillator 
30 will enter the automatic mode. It will automatically, at 
predetermined times, determine if the atria are in fibril- 
lation. If the atria are in fibrillation, cardioverting electri- 
cal energy is applied to the atria until the atrial fibriliation 
episode is terminated or until a predetermined number 
of cardioversion attempts are made. 

If the patient activated mode is selected, the se- 
quence initiating stage 60 continuously detects for a se- 
quence command generated from external to the pa- 
tient. When the sequence command is received by the 
implanted device, the sequence command will have 
been detected and the sequence initiating stage causes 
Ihe intervention sequence lo be performed. The atrial 
fibrillation detector 70 first determines if the atria are in 
fibrillation and in need of cardioversion. If the atria are 
not in fibrillation, the process is terminated and the se- 
quence initiating stage once again waits for another se- 
quence command. However, if atria are in fibrillation, 
cardioverting electrical energy is applied to the heart. 
After the cardioverting electrical energy is applied to the 
heart, the atrial fibrillation detector 70 determines if the 
atrial fibrillation episode has been terminated. If it has, 
the process is terminated and the sequence initiating 
stage once again waits for another sequence command. 
When the sequence initiating stage is detecting for a se- 
quence command, the activation control stage 64 main- 
tains the intervention sequencer 68 in the deactivated 
state. If the atrial fibrillation continues, the atria are once 
again cardioverted. This process continues until the atri- 
al fibrillation episode is either terminated or until a pre- 
determined number of cardioversion attempts have 
been made. 

Lastly, if the atrial defibrillator is programmed into 
the combined automatic and patient activated mode the 
sequence initiating stage 60 continuously waits for a se- 
quence command or for the timer 62 to time out. When 
either occurs of the sequence initiating stage 60 will 
cause the intervention sequencer 68 to perform its in- 
tervention sequence as previously described. 

Turning now more particularly to the communication 
device 110 of Figure 1, in addition to the LED 112, it in- 
cludes a liquid crystal display (LCD) 114, a coil antenna 
116, and a plurality of press switches 117 including 
press switches 118 and 120. The LCD 114 may be used 
for displaying short messages indicating modalities 
available for selection, current modality, and receipt of 
a therapy initiation command or modality selection by 
the implanted device. The coil antenna 116 may be used 
for both transmitting and receiving RF signals. The push 
switches are provided by selecting a modality by press- 
ing switch 118 and sending a sequence command to in- 



itiate therapy by pressing switch 1 20. 

Figure 2 is a block diagram of the communication 
device 110. It includes a microprocessor 122, a memory 
124, a display controller 126 ; a receiver 128 and trans- 

5 mitter 130. the coil antenna 116, the switches 117 : and 
a battery power source 1 32. 

The microprocessor 122 controls the overall func- 
tioning of the device 110 by performing operations de- 
fined by operating instructions stored in memory 124. 

10 The instructions stored in memory 124 preferably in- 
clude instructions defining a communication protocol 
compatible with the implantable device 30. The display 
controller 1 26 controls the LED 1 1 2 and the LCD 1 1 4 of 
the communication device 110 in a manner known in the 

is art. The receiver 1 28 and transmitter 1 30 are controlled 
by the microprocessor 122 for communicating with the 
recerverAransmitter 102 of the implanted device 30 
when required. 

Whenever the transmitter 1 30 sends a command to 

20 ihe implanted device 30, it will expect an acknowledg- 
ment from the implanted device that the command was 
received and is being acted upon. When the acknowl- 
edgment is received by receiver 128, the display con- 
troller causes the LED 1 1 2 to light-up so as to be readily 

25 discernible. To further that end, the LED 112 may be 
caused to blink on and off by the display controller 126. 
Also a short message may also be displayed on the LCD 
114 to further indicate that the command was received 
and the type of command or mode selection made. Al- 

30 ternatively. the indicator may be a small speaker 1 34 to 
produce an audible sound or a vibrator 136 to produce 
a discernible vibration. All of the foregoing provides pos- 
itive feedback to the patient when making an external 
command not previously available in the prior art. This 

35 positive feedback includes both an acknowledgment 
that the command was reached and a description of the 
task being performed responsive to the command. 

While a particular embodiment of the present inven- 
tion has been shown and described, modifications may 

40 be made. Hence, it is therefore intended in the append- 
ed claims to cover all such changes and modifications 
which fall within the true spirit and scope of the inven- 
tion. 

45 

Claims 

1. An atrial defibrillation system (10) including an im- 
plantable atrial defibrillator (30) for detecting and 

50 cardioverting atrial fibrillation; and an external com- 
munication device (110) including an RF transmitter 
(130) for transmitting a command signal to the im- 
plantable defibrillator, and the implantable defibril- 
lator including a receiver (102) for receiving the 

55 command signal, the system characterized by a 
stage (68) for performing a task responsive to re- 
ceipt of the command signal, and an RF transmitter 
(1 06) for transmitting an acknowledgment signal to 
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the external communication device responsive to 
the receiver receiving the command signal, and the 
external communication device being dimensioned 
to be hand held and further including a receiver 
(128) for receiving the acknowledgment signal and s 
an indicator (112) for providing a perceptible indica- 
tion responsive to receipt of the acknowledgment 
signal. 

2. The system of claim 1 further characterized by the io 
stage (68) for performing a task including an atrial 
fibrillation detector (70 \ for detecting atrial fibrillation 
and a cardiovertor i76) lor cardioverting atrial fibril- 
lation. 

75 

3. The system ol claim 1 further characterized by the 
stage for performing a task inc-ud ng an operating 
mode select (66) 

4. The system of claims i 2 or 3 luMher characterised 20 
by the indicatoi 1 11 2 > u.-* y ^ vi^ibi- iiyht producing 
device. 

5. The system of claims * 2 3 or 4 further character- 
ized by the indicator ? • ! r i bctnq ,i i*grw emitting di- 25 
ode 

6. The system claims 1 T 3 4 c* t fum cr rfviracter- 
ized by a display (114 irv rii«*pi-iyc*q * message 

30 

7. The system of claims l r 3 4 C 5 further charac- 
terized by a display ( n 4 , tc* incStc^finrj trc task be- 
ing performed in response to the ccjrnrrvind signal. 

8. The system of claim ^ further character i/cc by the 35 
indicator being an auofcie sauna procuc nq device 
(134) 

9. The system ol claim i further c*v«r«c!ch/ec by the 
indicator being a vioraton prod jemq d<?vcc ( 1 36) 40 
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(54) Atrial defibrillation system having a portable communication device 



(57) An atrial defibrillation system (10) includes an 
implantable atrial defibrillator (30) including an atrial fi- 
brillation detector (70) and an atrial cardioverter (76), 
and an external communication device (110) dimen- 
sioned to be hand-held and including an RF transmitter 
(1 30) for transmitting a command signal to the implanted 
defibrillator The implantabe defibrillator includes a re- 
ceiver (102) for receiving the command signal, an acti- 
vator (64) responsive to receipt of the command signal 
for activating the atrial fibrillation detector and the atrial 
cardiovertor if the atrial fibrillation detector detects atrial 
fibrillation, and an RF transmitter (106) for transmitting 
an acknowledgment signal to the external communica- 
tion device responsive to the receiver receiving the com- 
mand signal. The external communication device fur- 
ther includes a receiver ( 1 28) for receiving the acknowl- 
edgment signal and an indicator (112) for providing a 
perceptible indication responsive to receipt of the ac- 
knowledgment signal. 




r-^ 

tP> 1 j/» 




i FIB 

omcr 

— 



r106 



RT TRAfi/BCYR 



XT 



SEQ 



mm 



ACT 
CONTROL 



MODE 
SELBCT 



67 
60 

^62 



| BATTERY | 
^-78 



Printed by Jouve, 75001 PARIS (FR) 



EP 0 806 222 A3 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 

EP 97 25 0129 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document with indication, where appropriate. 
of relevant passages 



Relevant 
to claim 



CLASSIFICATION OF THE 
APPLICATION <lnt.CL6> 



Y.D 



WO 96 01665 A (MEDTRONIC INC ; STANTON 
DAVID J (US); HRDLICKA GREGORY A (US); 
MEYE) 25 January 1996 

* the whole document * 

US 5 490 862 A (ADAMS JOHN M ET AL) 
13 February 1996 

* column 6, line 1-42: figures 1,7,8 * 

* column 16, line 47 - column 19, line 6 * 

US 5 311 449 A (ADAMS THEODORE P) 
10 May 1994 

* column 2, line 12 - column 4, line 22; 
figures * 

DE 195 09 609 A (SIEMENS ELEMA AB) 
26 October 1995 

* column 3, line 65 - column 6, line 24; 
figures * 

US 5 336 245 A (ADAMS THEODORE P ET AL) 
9 August 1994 

* column 2, line 27 - column 5, line 34; 
figures * 

EP 0 472 411 A (TELECTRONICS NV) 
26 February 1992 

* column 18, line 3-20; figures 10,12,14 * 

* column 20, line 16 - column 21, line 25 
* 

* column 24, line 26 - column 26, line 21 
* 

US 4 365 633 A (L0UGHMAN JAMES ET AL) 
28 December 1982 

* column 12, line 14-30 * 

* column 13, line 27-37; figures 5-7 * 

-/— 



1-9 



1-9 



The present search report has been drawn up for ail claims 



1-4,6,7 



1-3,8,9 



1-7 



1,2,4,5 
8 



1,3-5 



A61N1/39 
A61N1/372 



TECHNICAL FIELDS 
SEARCHED <lnt.Cl.6> 



A61N 



Place of s»8ich 

THE HAGUE 



Date of completion o1 me search 

16 November 1998 



Allen, E 



CATEGORY OF CITED DOCUMENTS 

X : particularly relevant if taken alone 

Y : particularly relevant if combined with another 

document of the same category 
A : technological background 
O . non-written disclosure 
P : intermediate document 



T ; theory or principle underlying the invention 
E : earlier patent document, but published on, or 

after the filing date 
D : document cited in the application 
L : document cited for other reasons 



& . member of the same patent family, corresponding 



2 



EP 0 806 222 A3 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 

EP 97 25 0129 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Catecxxv 



Citation of document with indication, where appropriate. 
of relevant passages 



Relevant 
to claim 



CLASSIFICATION OF THE 
APPLICATION {Int.Cl.o) 



US 4 210 149 A (LANGER ALOIS A 
1 July 1980 
* abstract * 



ET AL) 



US 5 439 481 A (ADAMS THEODORE P) 
8 August 1995 

* column 4, line 44 - column 5, line 32; 
figures * 



The present search report nas been drawn up lor all claims 



1.8,9 



1-3 



TECHNICAL FIELDS 
SEARCHED <lnt.CI.6) 



Ptac* of search 

THE HAGUE 



Date of comptotion of Jhe watch 

16 November 1998 



Examiner 

Allen, E 



CATEGORY OF CITED DOCUMENTS 

X : particularly relevant if taken alone 

Y : perticiriaiy relevant if combined with another 

document of the same category 
A technological background 
O : non-written disclosure 
P : intermedate document 



T : theory or principle underlying the invention 
E . Barter patent document, but published on, or 

after the filing date 
D document cited in the application 
L : document cited for other reasons 



& : memoerot the same patent family, corresponding 
document 



3 



THIS PAii ILANK (uspto) 



\ 



